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CASE REPORT

Benzocaine-induced Methemoglobinemia

Frederick Hegedus, DDS, and Kathleen Herb, DMD, MD
Department of Oral and Maxillofacial Surgery, Thomas Jefferson University Hospital, Philadelphia, Pennsylvania

A case is reported in which a patient developed methemoglobinemia-induced cya-
nosis while under general anesthesia during surgery for multiple fascial space infec-
tions. The cause of methemoglobinemia was 20% benzocaine spray used for local
anesthesia before intubation. Acutely developing methemoglobinemia is infrequently
encountered in clinical practice. When confronted with cyanosis in the absence of
cardiac or pulmonary disease, one must seriously consider the diagnosis of methe-
moglobinemia. The etiology of methemoglobinemia, the causative agents, the di-
agnosis, and the emergency treatment required are discussed.
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The presence of cyanosis is disturbing even in cases
when its cause is known. When a patient under

general anesthesia suddenly develops cyanosis, it may
be particularly alarming for the surgeon and anesthesi-
ologist. The sudden onset of cyanosis in patients under
general anesthesia is most often caused by airway ob-
struction, cardiovascular collapse, massive embolism, or
pneumothorax. In these cases, the cyanosis is caused by
hypoxia. In some rare instances, cyanosis is the result
of methemoglobinemia, where the hemoglobin’s oxy-
gen-carrying capacity is greatly decreased due to an in-
creased amount of methemoglobin in the blood. The
hallmark of methemoglobinemia is cyanosis unrespon-
sive to high-flow oxygen in the absence of cardiac or
pulmonary disorders. Acutely developing methemoglo-
binemia is infrequently encountered in clinical practice.
Several drugs used in surgery and medicine can cause
methemoglobinemia. A patient is described who devel-
oped methemoglobinemia after topical administration
of benzocaine during surgery for multiple fascial space
infections.

CASE REPORT

A 48-year-old female patient was admitted with multiple
fascial space infections that required incision and drain-
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age. Her medical history was significant for cervical can-
cer and hysterectomy. She denied taking any medica-
tions and had no known allergies to medication. Her
social history included tobacco use, 1 pack per day for
30 years, and ethanol abuse. She denied intravenous
drug abuse. The findings of her physical examination
were unremarkable, except for a tender left buccal and
submandibular moderate edema with erythema and sub-
mandibular fluctuation. The maximal incisal opening
was 25 mm. Intraoral examination findings were signif-
icant for a left vestibular fluctuant edema and for a se-
verely displaced uvula to the right. Admission laboratory
results were within normal limits, except for a white
blood cell count of 17.3 3 109/L. Chest x-ray exami-
nation and electrocardiography results were normal.
Computed tomography of the neck showed left para-
pharyngeal abscess that compromised the airway and
originated in the left peritonsillar region and left sub-
mandibular and buccal space edema with collection. The
patient was taken to the operating room and, while the
patient was awake, nasal intubation was attempted after
using 2% lidocaine spray local anesthesia without suc-
cess. Fiberoptic nasoendotracheal intubation was then
performed, and incision and drainage of the buccal and
submandibular spaces were established with the patient
under general anesthesia. On the third postoperative
day, the patient developed persistent trismus without
shortness of breath or stridor. Subsequent neck com-
puted tomography indicated possible fluid recollection
in the left peritonsillar and lateral pharyngeal spaces,
and the patient returned to the operating room for in-
cision and drainage of a left peritonsillar abscess.
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Hemoglobin.

On arrival to the operating room, a continuous intra-
venous infusion was established and all monitors were
placed. The patient was prepared for fiberoptic nasal
intubation with lidocaine nebulizer and 2 sprays of 20%
benzocaine to both nares while awake. While the patient
was awake, fiberoptic nasal intubation was accom-
plished without difficulty through the right naris with a
7.0 endotracheal tube. General anesthesia was induced
and maintained with oxygen, propofol, midazolam, fen-
tanyl, and sevoflurane. Ventilation was controlled. Ap-
proximately 2 minutes after induction, the patient was
noted to have decreasing oxygen saturation (90%) and
she was becoming cyanotic. Bilateral breath sounds,
chest expansion, oxygen flow, and vital signs were im-
mediately checked and found to be normal. Despite ox-
ygenation through the endotracheal tube with 100% ox-
ygen, the patient’s oxygen saturation remained 88% to
90%. Immediate bronchoscopy showed no evidence of
mucus or bronchopulmonary lesion, and the endotra-
cheal tube was in a good position above the carina. A
portable chest x-ray film was obtained and was negative,
with no signs indicative of pulmonary edema or pneu-
mothorax. Arterial line was established, and a specimen
was immediately obtained for arterial blood gas analysis.
The blood obtained was dark chocolate in color. The
results were as follows: pH, 7.42; PaO2, 261 mm Hg;
PaCO2, 40 mm Hg; and methemoglobin, 41%. The di-
agnosis of methemoglobinemia was established, and 70
mg of 1% methylene blue was administered intrave-
nously over 5 minutes. A subsequent arterial blood gas
determination 15 minutes later showed a methemoglo-
bin concentration of 11.6%. Serial arterial blood gas
analyses showed progressive decrease in methemoglo-

bin levels: 41%, 11.6%, 6.3%, 4.1%, 2.9%, and 2.1%.
The patient did not require further methylene blue ther-
apy. After an uneventful postoperative period, the pa-
tient was discharged on the fourth postoperative day.

DISCUSSION

Hemoglobin consists of 4 protein chains and 4 heme
groups. Each protein chain is called a globin, and it is
bound to 1 heme, a red pigment molecule. Each heme
contains 1 iron atom (Figure). Under normal circum-
stances, adult blood contains 4 types of hemoglobin:
oxygenated hemoglobin or oxyhemoglobin, hemoglobin
that contains no oxygen (reduced hemoglobin) or deox-
yhemoglobin, hemoglobin transporting carbon dioxide
or carboxyhemoglobin, and oxidized hemoglobin or
methemoglobin. The last 2 are usually found in small
amounts in blood.

Under normal circumstances, most of the hemoglobin
iron exists in the ferrous (Fe12) state, and a small fraction
of the hemoglobin present in erythrocytes undergoes
oxidation. As a result of this process, some of the he-
moglobin iron is converted to the ferric (Fe13) state,
forming methemoglobin. Oxidized hemoglobin cannot
bind or carry oxygen. The physiologic level of methe-
moglobin is less than or equal to 1% of total hemoglobin
concentration, and when greater than 1% of hemoglo-
bin is oxidized to methemoglobin, a hemoglobin defi-
ciency occurs. In normal blood, the methemoglobin re-
ductase system maintains methemoglobin in equilibrium
with deoxygenated hemoglobin.1,2

Methemoglobinemia can be either inherited or ac-
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Oxidizing Agents Known to Induce Methemoglobinemia

Acetaminophen
Alloxans
Aminophenols
Ammonium nitrate
Amyl nitrate

EMLA*
Hydroxylamine
Lidocaine
Menthol
Methylene blue

Para-toluidine
Phenols
Phenylhydroxylamine
Phenytoin
Piperazine

Sulfonamides
Sulfones
Toluidine

Articaine
Benzocaine
Chloroquine
Colbalt
Dapsone

Nitrates
Nitrites
Nitrofurans
Nitrogen oxide
Nitroglycerin

Prilocaine
Primaquine
Propitocaine
Pyridine
Pyridium

Diamonidiphenylsulfone
Dimethylamine

Nitrosobenzene Quinones
Sodium nitoprusside

* A eutectic mixture of local anesthetics (lidocaine and prilocaine in an emulsion base).

quired. Inherited methemoglobinemia is a rare disorder
caused by a deficiency of the enzyme methemoglobin
reductase, by the synthesis of an abnormal enzyme, or
by the presence of an abnormal hemoglobin (hemoglo-
bin M). Although cyanotic from birth, patients who have
inherited methemoglobinemia are otherwise well. The
fact that the patient was not known to be cyanotic in
the past decreases the likelihood of an inherited form
of methemoglobinemia in this case. Acquired methe-
moglobinemia results from exposure to chemicals that
oxidize the ferrous iron in hemoglobin to the ferric state
at a rate that exceeds the reducing capacity of the met-
hemoglobin reductase enzyme in erythrocytes.1,2

A wide variety of agents are known to induce met-
hemoglobinemia (Table), including lidocaine. However,
the patient did not develop cyanosis from the first op-
eration when lidocaine spray was used alone. It was only
after the benzocaine and lidocaine combination that
methemoglobinemia developed during the second an-
esthesia, which implicates benzocaine as the etiologic
factor. Benzocaine has been reported to cause methe-
moglobinemia when applied to infants as an ointment
or a rectal suppository2,3 and when used topically to the
perineal area.4 It has also been associated with methe-
moglobinemia after its use as a lubricant on endotra-
cheal, bronchoscopic, and esophageal tubes.5,6 The par-
ticular preparation of benzocaine used in this case con-
tained 20% benzocaine (Hurricane).3

Methemoglobinemia has also been observed after the
use of other local anesthetics. Prilocaine has been im-
plicated most frequently.7 Cyanosis can develop after
administration of a dose as low as 500 mg for major
nerve block.8 Methemoglobinemia has been also re-
ported after topical use of a eutectic mixture of the local
anesthetics lidocaine and prilocaine in children.9 Other
commonly used drugs known to cause methemoglobi-
nemia are phenacetin, acetaminophen, vasodilators,
sulfonamides, and dapsone.

The diagnosis of methemoglobinemia in our patient
was suggested by the occurrence of cyanosis that did

not improve with increasing the percentage of inspired
oxygen, as well as the incompatibility between the ele-
vated arterial partial pressure of oxygen and the gross
appearance of the patient’s blood. Cyanosis without
cardiorespiratory change is the cardinal sign of methe-
moglobinemia. For definitive diagnosis, spectrophotom-
etry is used. Methemoglobin is not stable in samples of
blood and should be measured promptly. Otherwise the
measured level may be lower than the values at the time
cyanosis was observed.

The onset of methemoglobinemia may be immediate
or delayed. Cyanosis with a gray-brown hue that is un-
responsive to oxygen occurs when the fraction of he-
moglobin existing as methemoglobin exceeds 15%.
Most patients are asymptomatic until the methemoglo-
bin fraction is greater than 20% to 30%. At this point
fatigue, headache, tachycardia, dizziness, and weakness
develop. At fractions greater than 45%, dyspnea, bra-
dycardia, hypoxia, metabolic acidosis, seizures, coma,
and cardiac arrhythmias may occur. Fractions above
70% are rapidly fatal.1,2

Intravenous administration of methylene blue (1–2
mg/kg) as a 1% solution over 5 minutes quickly relieves
cyanosis due to methemoglobinemia. Intravenous meth-
ylene blue is indicated for methemoglobin fractions over
30% and at lower fractions in patients with anemia or
cardiovascular disease. The dose may be repeated if no
clinical response is observed within 1 hour. A dose
greater than 7 mg/kg of methylene blue by itself can
cause methemoglobinemia.10 Supplemental oxygen
should also be administered. Ascorbic acid has also been
used in the treatment of methemoglobinemia, but its ac-
tion is slower than that of methylene blue.

A patient is described who developed cyanosis while
under general anesthesia due to methemoglobinemia.
The cause of methemoglobinemia was benzocaine used
topically. When confronted with cyanosis in the absence
of cardiac or pulmonary disease, one must seriously
consider the diagnosis of methemoglobinemia.
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